Valence electron energy-loss spectroscopy (VEELS) in (scanning) transmission electron microscopy (STEM) offers the possibility to measure band-structure information and in particular band-gap and band-transition energies of semiconductor materials with (sub-)nanometer spatial resolution. Using an electron monochromator implemented in the gun area of a (scanning) transmission electron microscope, VEEL spectra can be recorded that reveal in an unprecedented way the spectral fine structure of the low-loss area. Down to an energy loss of about 1.0 eV the signal is hardly affected by the low-energy tail of the zero-loss peak. For the case that electrons are detected that are inelastically scattered at very small angles, VEELS approaches the optical limit providing information about the complex dielectric function ε(E,0) similar to optical spectroscopy, like vacuum ultra-violet or spectroscopic ellipsometry. Varying the detection angle, VEELS allows for measuring the dielectric function ε(E,q) as a function of the momentum transfer q. The fact that this can be done with nanometer resolution makes VEELS unique.
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VEELS is thus a promising answer to solve problems in materials science of nanoparticles. However, although the technique has been used to reliably identify band-structure information of various bulk and nano-materials, the information content of VEEL spectra is controversial. Retardation effects, such as Cerenkov losses, as well as surface, finite-size and interface effects can alter the "bulk" dielectric function in VEEL spectra. The dielectric theory describing these effects has been known for more than 40 years (see, e.g., [1, 2] ). Hence, for materials of known dielectric function, it is possible to analyze the origin of individual spectral signatures as observed in VEELS. This allows for forecasting potential "spurious" effects of unknown materials. Alternatively, a "firstguess" dielectric function extracted from a VEEL spectrum by a Kramers-Kronig transformation can in principle be used to calculate the corresponding VEELS signal. This approach can be used for testing the consistency of the result, or for iteratively deriving the "undisturbed" dielectric function.
The present paper addresses retardation, surface and interface contributions that potentially impact VEELS. High energy-resolution VEEL spectra of several materials are analyzed and compared with calculations based on the dielectric theory. The analysis of the low-loss scattering of Si shows that for typical foil thicknesses (< 100 nm), it is not the Cerenkov effect that alters the low loss signal but the excitation of guided light modes. This retardation effect that is due to the finite size of the sample gives rise to energy losses that complicate the extraction of the band gap energy at 1.1 eV. Only for foil thicknesses above ~200 nm, i.e. only for foil thicknesses that are in the range of the wavelength of the Cerenkov radiation, Cerenkov losses lead to a significant modulation in the lowloss area (see Fig. 1 ). Furthermore, it is shown that Si is not a representative material for discussing 
